437 DEVELOPMENT OF A HISTOLOGICAL GRADING SCHEME FOR OSTEOARTHRITIS IN MICE  by McNulty, M.A. et al.
Osteoarthritis and Cartilage Vol. 17, Supplement 1 S233
receptor activator of nuclear factor-kappaB ligand (RANKL) were
determined with kits. Lipid peroxidation product 4-hydroxynonenal
(HNE) was measured in cellular extract and serum using an in
house ELISA.
Results: In isolated RA synoviocytes, TQ addition showed a dose-
dependent decrease in LPS-induced interleukin-1beta (IL-1β), IL-
6, tumor necrosis factor alpha (TNFα), MMP-1, COX-2 expression
and PGE2 release. The phosphorylated levels of p38, p42/44,
p46/54 MAPK, as well as p65 were also decreased by TQ addition.
In our experimental model of RA, the oral administration of 5
mg/kg/day of TQ slightly attenuated paw swelling and signiﬁcantly
reduced the serum levels of IL-1β, TNFα, APLase and RANKL.
Finally, the generation of HNE was dramatically prevented by TQ
administration in RA synoviocytes and serum.
Conclusions: This study reports the anti-inﬂammatory, anti-
catabolic and antioxidant effects of TQ and suggests that it may be
a clinically valuable agent in the prevention of articular diseases
including RA and osteoarthritis.
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Purpose: Histological grading schemes that are used for os-
teoarthritis (OA) need to be improved in order to accurately char-
acterize the severity of this disease. The purpose of this study was
to develop a histological grading scheme to accurately assess the
severity of OA in mice.
Methods: This study utilized murine stiﬂe joints from 5 studies
(n=159 stiﬂe joints) that included both surgically induced (destabi-
lization of the medial meniscus) OA in 10-12 week old mice and
naturally occurring OA in older adult mice and represented a wide
range of OA severities. Stiﬂe joints were routinely ﬁxed, decalciﬁed,
processed, embedded intact into parafﬁn, and serially sectioned
in a coronal plane. Two representative midcoronal sections, as
determined by bony and soft tissue landmarks, were selected
for evaluation and stained with hematoxylin & eosin (H&E) and
Safranin-O stains and all slides were randomized. Fifteen param-
eters composed of both quantitative and semi-quantitative mea-
surements were evaluated in each medial and lateral tibial plateau
of each stiﬂe. Results from all parameters for both plateaus and
all stiﬂes were combined into one data set and evaluated using
Abstract 437 –Table 1. Components of Factors retained by PCA using data from the medial tibial plateaus
Factor 1 Factor 2 Factor 3 Factor 4 Factor 5
Parameters Parameters Parameters Parameters Parameters
Articular Cartilage (AC) Area
(0.94)
CCD Area (0.86) Subchondral Bone (SCB)
Area (0.71)
Area of Weight-Bearing
Meniscus (0.87)
Axial Osteophyte (OP) Size
(0.84)
AC Thickness (0.90) Percent of CCD (0.69) SCB Thickness (0.86) Area of Meniscal CCD (-0.66) Abaxial OP Size (0.72)
Percent Chondrocyte Cell
Death (CCD) (-0.53)
Number of Viable
Chonodrocytes (-0.69)
Number of Viable
Chondrocytes (0.60)
Total Articular Cartilage Area
per Viable Chondrocyte (0.90)
Viable Articular Cartilage per
Viable Chondrocyte (0.71)
Viable Articular Cartilage per
Viable Chondrocyte (0.45)
Articular Cartilage Structure
Score (0.48)
Safranin-O Staining Score
(0.49)
30.3% 18.8% 9.9% 8.5% 7.0%
correlation analysis and Principal Components Analysis (PCA) by
a statistician having no knowledge of the intervention groups.
Results: Correlation analysis revealed strong correlations in the
medial tibial plateau (p<0.0001) between the two semi-quantitative
parameters (Articular Cartilage Structure and Safranin-O staining
scores) and 6 continuous parameters. Correlations among these
parameters were weaker in the lateral tibial plateau. Five factors
were retained by PCA using data from the medial tibial plateaus
only, accounting for 74% of the total variance in the data (Table 1;
loading score for each parameter in parentheses, percent variation
accounted for by each factor located in the bottom row). These
grouped logically into factors describing articular cartilage struc-
ture, cell viability, subchondral bone, meniscus, and osteophytes.
Conclusions: A comprehensive histological grading scheme was
developed to describe joint changes of OA in mice. Analyses fo-
cused on the medial joint compartment since lesions were more
severe in this site than in the lateral joint compartment. PCA al-
lowed the generation of factors describing OA severity in the me-
dial tibial plateau that had conceptual meaning and also provided
information regarding which combinations of features accounted
for greater and lesser variation in the data. The next step will be
to generate standardized factor scores for each joint and subject
these to ANOVA by treatment.
Joint Morphometry
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Purpose: Congenital dysplasia of the hip (CDH) is a common
childhood skeletal disease, which is identiﬁed by abnormal seating
of the femoral head in the acetabulum. Genetic factors play a
considerable role in etiology of CDH. Asporin is an ECM protein
which can bind to TGF-β1 and block its interaction with the TGF-β
type II receptor, then sequentially inhibit the TGF-β/Smad signal-
ing and TGF-β1 induced chondrogenesis. A genetic association of
osteoarthritis (OA) and functional polymorphisms in the aspartic-
acid (D) repeat of the asporin gene was identiﬁed in Japanese
and replicated in several populations. As the inhibitory effect of
asporin on TGF-β-dependent chondrogenesis, ASPN may be in-
volved in pathogenesis of skeletal developmental abnormalities
